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1 

#o. *rtHfcEft:s^iMrt"*fc#«>ttE5 , -<*£ ! R 

s a K*rtH*E»xi*i«rr* t eoaasa^iaxttW 
#©B*ttBxiOT*fcB©»»*#*^* * 5 20 

«rt«*sBxi»**ai:*«>»EB»ttBxttB£ 

fc, 30 
tr*»3*a l fcE*W>5** x*B«. 

EBflw t tt"F***J:3K. we^ks"!***— *©b*s 

*-jKBIcfiH»Ufc«. «V>TE»tfcBXtt?**ttB© 
W2CEBa>5V**»«« 

[BBamnftEfU 

[0 0 0 1] 

mm±.anm&m *»Btt. *.<x*hbicbu 

CD-ROM (Comuact disc Read Only Mctsory ) 

-f :7WZBffl l/T. CLV (Constant Linear Vetocit 50 



WWJPS- 1 8 5 6 6 3 
2 

y) *rt*Btt&bfc7^**WB«**B«BiW* 

s. 

[0 0 0 2] 

a«ffi*<-3SKJtc* unban, znicj: o c a v 

(Constant Angular Velocity ) H&fD9t&4*9K& 
LTBBBBftra-fcTaJsSfc&SnTW*. ccofca& 
CD-ROM P?'f^iS4BV>TRL CLV*5CfCJ:0 C 

D-ROM<DQtiBtt£Mi*u BB»«a-sE«>*tt 
us. 

[0 0 0 3] rato-SH7K>SrJ:aiC. CD-ROM 
l<?-f:/ltt. ^tr>h , ;l^-i$'3fcj:0 CD-ROM 
2«BlBBttU £0«l8B'e#fciv*7'y7 r 4K«fc0C 
D- ROM 2 Ilk— !f-li-AeB»f*. drT3ttf 
y 9 7 y 7 4 it. CD-ROM2 W^^Pll'&S&TI* 

sjcSKiflitt&n. mi:±0CD-ROMi<7'f^i 

-feX-T-5 «fc 5 EfcS tlT 
(0 0 0 4] S60l6tfy^7y^4tt. !f 

■y- hf- a * u u- u > x 6 fc £ o ¥ff3ft»i=5s»f 

y7 p 4tt, U— jf—^-f*— HSCDU— tf— tf— A&C 
D — ROM 2 ttflHBEB BKBJW 
[0 0 0 5] *SICBfcfy*7y74tt» ECDU-f- 

1 oroa3teiBiKfiS3te-r*. 

[0 0 0 6] £07* br^^l 01*. 
SWSnTJBlSSn. &&>cini<OttJ;fcffiiffl£«iifct8ffi#& 

BKIBATS. £ST!HDThUy*XBBtt. ^n& 
<D{B7Jft^*>& 7 AM*. h?5f*>^l 

[0 0 0 7] £nK*bTW*flHfRFHt. M0Jfc<&7t 
affi'ftfc>Bfi£L''Ca# U-^JPMlSflsT * «fc * KftJft* 
ti, EFM (Eight to Fourteen Modulation) <t^<ftai 

rS/Vjth'JftffllE'r*. S&(SEPMO#tt(U 
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3 

tea E F Mfa^ E F 3. 

[0 0 0 8] <5 , n>;/£M&tU[aE&l 3tt. PLL (Phase 
Locked Loop) BftTf£jS£*V t(OEFMg§fflXy 

Mntmmmts 1 4 tt. r <afM- * n.^c K&aw: 

LTEFM*I^EFM£ta^L>. S 6 CM 0 rTIE5&S9? 

d<05 s -c s>?>Hraaan» 1 4®iijAT-^D 1 am 

[0 0 0 9] fiipi'ny d/iasSl 5«, &£<£ffl#)&T 

& i e Rtx i t a, *n*rm&t> wvc k&v&w 

®& 1 9 tt, a-ffitSZS 1 6 Rtf 1 7 ©tB»<I^«rit*iJt 
D-/U7^^ <LPF) 2 0**LTFM 

©&«it*2iKiJ&a<o innate* J; 5 tf> 

[0 0 10] CnHiDCD-ROMK^^ltt. Pf 

fp£nv£i:&ffliwr3<fc5»w. *fc*>KJk*-*3 

CD-ROM H^-f 71 «&Eiit1&g^£©&#lw 

^ C Kat^OHfcSfcKfll&S tlS stSCCD-ROM 
2<Ol2l«S»^^HaiL. CD-ROM2fcSB»3nfc5* 

[0 0 11] ^ntrMJiSL.TCD-ROM2Ttt, U— 
[0 0 12] 

[^jjwsiu.feai'raaiiiffi] t^ar^«>ai«>cD 

d©5-6^-^«2»affi«)ie!)««S<ttt. CD-ROM 2 

[0 0 13] t&^CD-ROMl'J'f^lTtt, S 
HJWf- #%&-m<OP L LIbIW* 
^•r*^iKJ:0> fl-ffiEJKSl 6RIK1 7©$MS3H:M 
N'fcaMfcbTC D — ROM 2 HOl^T&^Sftfc® 

*fB0i®WU£ Of totals wt* h5V ^(oKmsrctt. 

<£>) i0i«Hi«ljSSTCD-ROM2«:ige)l8i!lTaC 
[0 0 14] <«A«i:<BCD-ROMF7-r7lfc$3V> 



3) #BB¥8-1 8 56 6 3 

4 

T. *«itM2ktm©Jfc«l : lCaSSEUTCD-RO 

M2/;*m*©*«i£-eiaje'r*i:e, cns^itMR 

[0 0 16] £0>»'&CD-ROM2K:*3H"CKfc. CL 

«9JfflfiE»c55c*J:oiciijffiaKa&snacttteo. efm 

<S#EFMK:feV>Ttt, x-^<EB5*SS*^«2fe« 

[0 0 16] cnC±t)t*©CD-ROM K5f 71 
Ttt, C<O«fc5fc^J280SlKl S&tfl 7<O^JtM&« 
U-C* HJl^e— ^ 3 C0|SHifiaffi€:i«Jfil£<fc 

f). CLV*^teiOCD-ROM2=£EI<elfBS&t» 4 

sizfflax-^D i ©7 f -^iS3ai^ffifeisj±r*«fc5c 

ffiJETfCD-ROM 2 e0<£ffi»L,TP?feiraffijfPS» 
20 [0 0 17] ZMZttl,T7tr-tXlzET%WmZ* '> 

-^co«srat"«t-pT<fflHi$n. do^-^fcffiTr antra 

n*. tG?5S2«<0»5SS^45V i Ttt, 

a. ^n^MUTCD-ROM2<DlHiejaffi«*6J=-h 
#f.Sii'-&«k. 7*\±y KJl' i £-4'3©iateiaffi*«)0lA^. 

[0 0 1 83 Jin««j£S*»c43^T.' xtr>h*;> ; E- 

a. 

[0019] £fc#HSPl£i;:43tt&x fcf> h*;i^-^ 3 

-t<0i!>CD-ROMF5<5 r '?«**S:a : U 

[0 0 2 0] ^T0IIA«i»«S!CO3>fc:a-^«fcC 
40 D-ROMH7-f^rtSitfe«'&, SU<««S©W6R 

Cn^«fc 0 ®i*<0C D - R OM H ^< 7 1 K*5lr>Ttt> 

[0 0 2 1] ccorajs^st-rai^^nfettT. c 
l v*sci;«fc o EiEiSHiarrs c^^nfcCD - r 

OM2*, CAV»5fi»CJ:0llI«S!IB®Ta*^s&*6 
50 [0 0 2 2] TtefrSltfl 0«*t»T, 3 Ott^tL 
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T C A V tfSCSJSffl Ufc C D - R OM K 5< T^S* U 
COCD-ROM1*^^3 0«. *fcf>K.J«-*3 
lfc£OCD-ROM2£[e|$Gl5BSbU iWXtJ'W 
3 1 <Z>El3E5£ffi*— «fifc«»f«. Jtc*3Cl«>ia 

[0 0 2 3] iCT^tJ'^t-iJ'SlB, ISIISigffi 
flf*. *K>K** ny*tfeiiJE])i53 2«. 10 

SE&ffift^ s i %®Miamt%> c t £ a o . c d - r 

[0 0243 P y ?BK 3 3 tt, S^OMttJkT* 

3&3 4;&tf3 5ti:, •5-n-€ r n^f>H^ny^2Si^S 

hri e&tf i 7<oaj*^£&*§J*«bfc&. 

«itWS#*0— ^2 0^X1*7^ A2 20 

C<fc0 CD-ROM 2 tt. -^cOAJfl^BteB^Sn 
SifcfCfcS (09) . 
[0 0 2 53 mCJ:DCD-ROMH7'f^3 0tt, 

[0 0 2 63 tt^^CroiitCLV^Sflffitb 
Xt C D- R OM 2 Sr C A V^j*C* «3 1°IiEBBilrT«>« 

T?^ui*nsw^ny^cK (is 8) fc, w^fisi-era 

$E&a*-k#Tr* ± 3 TfcfrfciSBS 12 [cm] 
0)CD-ROM2fw*SHT, H&9aytrCK<Z>jn&& 
fit. iS^-^Sffkt-S«lSr, SrtraeWd2-#"*J8^KJt 40 
LT2. 5«±?fta. 

[0 0 2 7] JKDfcfcZlfc.fc'SfcUeCAV^IlJcO 
CD-ROM2&EHE*Wf*© , &. Si£<Z>fcC:*4|£ 

V^sCt* iQCD-ROM20l'3Hi€4 f&j£0>«a®J£ 
K:Sft5gbfc*9'&. CD-ROM 2 ©^iWfttl OffiFJS 

[0 0 2 8] Ctlf^UTCD-ROMH^-f T'lOW 



•f*££**isi$Kte*. £»fc»cA.v#*2*ticD 

[0 0 2 93 3|saWttJlUJ:0^^iStT^Snfc'b«> 
1?, CLV*sCa^W3iUfc'r^X^!K3B^a# : «:»Ji 

naif* ' itf-CSSx* * dr«tt£i6*L 
[0 0 3 03 

^6WdfeTr«r'^^^SlKCi3^T» COTS'* 

i££«Wf **£>n;i'*~^'Hfii#®:4:fc«*.» cot 

^SfcttOTtSteSffi^if^ft^ifc. Ji^. SfcflJSrfB 
fiiX l*n £T2> i: &OTS** X 9 tliiE»l«#OTIeIJ|SajSl>fi: 

[0 0 3 1] ZL<r>£%9cV>XV>Y)V*-9mW£®L 

[0 0 3 2] Sfc, jfc<D*e>HJ^-*fflffl=NB:KJ:, 
[0 0 3 3] Sfccni:^. ^O^tf^K^-^ffiD 
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[0 0 3 4] 

^t;>H;^-^«>isMB3iffiaiiwrntf, annate 

-rs t # of * x * rcaa®^© niies^iST'r s Jc 
3fc, ^tr>i«;u*-^cDBatBau*E*«lirntf. 5 s - io 

tf, CLV5?5£K:«kfc«£ri;:JtbT, ENEBBOTTXB 

B^ttM?**- 
CO 0 3 5] CWEJ:D^tr>F^— 

T», ^Ae&ftX&*£'re£#0BBticBXttl*£ 20 

4MHMUia*<B?rr*J:dic. xk>fjhe-*©b 
a. 

[0 0 3 6] xev PW-*BI»ftfc*l' 1 

BXKHV£ttBlClAl*:3'C. Jg&XttBWtte. BBB 

[0 0 3 7] SfcZlttllttA. XK>F/l' i e-*WW# 30 
ftfc£fr>T. AAM®SB4tBXKn&ttB*&S*Mf 

®HaW&>&MW?n\ l £> ce>B£B&t--£B££roi' 

[0 0 3 8] 40 

[ 0 0 3 9 ] H 1 t^T* 4 0tt±*i:l/TCD-R 

HB4 2ROC4 3®&WlfcM*tfN*W6LTXK>F 
;U^£-^ 3 <D|3fittK&8rirr«. &*C«>BliC*tt 
T, iJIH,fc«3Wt«lt*»l*i«HW*W*tt 

[0040] 'T^Ct)^210CD-ROMH9'f ^4 0 
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8 

fcfcBS'tt'S. SSfCCCDCD-ROMF^'f 74 OT 

3 Jc 3 £ J; 3 KftSttTV**. 

[0 04 1] Cni:«fcOCD-ROMH7-f74 0T 

BBfcttH2>tf«>ftlM***7*Ciy5*.< vi'^^Stt 
WCJ:OttBi«WiMBPlfcB*U CWBBBBBW 

p ics'X?AiMffBB4 ite«*rr*. cncioc 

*SHT, CttttBlfttBtMBP 1 rt> 5 U— tf-K-ARMt 

[0 0 42] * 6K£<0S5BBK*ViT, 5*W P*JHi 
9&SBB4 6I& E FMlS^E 

&ttfc*\y^*BBU CO-^y^^X^-AlWWHB 

4 1KtB*T*. C!l-e2:©©»CD-'ROM2lc43V» 
Ttt» ^— *©^DWB*B*7Fl'X««J9*^y5'' 

5 tt. mihbit^y ^^X5 L AflSl?ffBK4 1 Kttl*f 
aCfcCfcO. £©7F^Xtt*P2*fll©*MRfc#C 

*'X^a*bb»4 1 cm*-r*. 

[0 0 4 3] ^nt<fc05/Xf i A(!i!lffllBK4 ITU ' 
<©'s>y* r «fc>3|i6n-57 , FkX««iP2£S^T. 3 

[0 0 4 43 S'X9 k A«BBB4 1», C©J:9fcl»T 

Jte«9T^BB»4 2»tX4 3<0^tbMR^NS:aQ: 

COte«»HI«B4 2»V4 3tt. 
y;KO*C>^T»J«Sn, *'X*-AWWB»4 l fcj; 
9 SR£S*lfc#B*T«'i*n?*** P y f C KRE^S 

[0 0 4 5] rnteJ6tL-TB2£3%TJ:3fc» CD-R 
OMF9-f 7 r 4 0T«. CD-ROM 2<©tit$8!E®B ! £ 

B6n«K2oo««w*e»«u Mitr-fAr 

Britftn*. JWSdOB 2 r (0) JfctXr (M 

ax) a, Jt-n j e f ncD-ROM2<©«w^3&Dts^ 
[0 0 4 6] saccw^Jtr-^M 6IS&#*4l 
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( 6 ) 



[0 0 4 7] CLnte»UTfik^^fc*V»T. 8-JattMS. 

r (x> 

vCx) = v(0) x 



rCO) 

M2T?«> SftJ5RtfSW3<0¥®a<^*l^*i2 5 Cm 
m] &tf5 8 [mm] & 3 0. fi^*i4« 

iS^-ett 9.28 #<Dii»3&S£fcfiU$Stt* £ tlZti 

[0 049] nnC±i3CD-ROMP5-f740f 

liCS^U^t^lC. tf?Ip«)«aiSI!S-C?CD-ROM2« 

4 : lCSS^LT. CL V^sSKJ: "3 

CvOJAX) -vCO) ) : (rCHAJO 



WM¥8- 1 8 5 6 6 3 

10 

6 mm<n#a «/ ^^ffii^A^ y^jH3#saaiaf*4 s 

[0 0 4 8] Ta*>"fe CD-ROM 2 Kfc^TtiU 
ffir (6) (DUm&v (0) £*St> (x) <D 

mmm^y <x> £<&*&4:*sisffi0>raT 
asai 



OM2Sta«ESBsa-es*£i:f;:fc*. jsccd-ro 

mfr-3-c*mz)twr%<k5\ztQ*u an/re 9. 2 

ffi^sn-snnaseT. CAV*afcJ;ocD-RO 
m 2 £iBjiieiB©n:€r « - 4: Kfc*. 

20 [00 5 0J C:cO|58^SC*«5ffiibT. iRl^rar (0) 
WififtifflAffiv (0) RtJCfi^rar (MAX) ©ffil&fflv 

(MAX) CWLT, ¥f£r (x) K:iStta*Sl5£ffiv 

(x) 

CISC 2 ] 
- r CO) ) 



(VCO - vCO) ) : (rCx) -rCO) ) 



C2) 



SEffrT-S J;'5l:CD-ROM2 ©EJiEsfflEfcSajrr S C 

1 

v(x) =v(0) + (r(x) -rCO) ) 



[0 05 11 (2) -*C<O|3fl0ftse£Sgffi?m«. 
[»3] 

(v(MAX) -v(0) ) 
(r (MAX) -r(0> ) 

(3) 



(3) ss^-pt* awr^r (o) ©saasv (o) a 40 

DtfiMHr (MAX) <Z)i»ffiffiv (MAX) IC^T 
*tt^ft4f^;Rtf6f&&fc&*£5E&fflJfcM2fc 

tfN#e$asn» $/t^«)iffiijij$v (max) &tfv 

( vCMAX) - vCO) ) n na no 

= 0 . 0 6 0 6 

( r (MAX) - r C0> ) 

vmim iicit). v& 5 0 (mm) <o&3££ 

v (5 0) Cfc^Ttt, CODflfiO. 0 6 0 6S (3) i 
£<D*G£5 0 Cmm) 0M£!ST«5. 5l5«ffflffl^O 50 



(0) fcatUTflfl&W&r (x) <D^JSUtMSI/N^Sa 

[0 0 5 2] •&7Sc*fcEOM8£. 
[»4] 

(4) 

-ROM K9-Y^'4 O-Ctt, £0>-af*GS5 0 (mm) 
«S«£T'&«'&. ^JWJtM&OCNCDJtfcS. 6 15: 
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[0 0 6 3] Zin&WBI#a>&#J2flfcfc^-^4 6T 
tt, ^tbM&rJCN**ia^"Ci!4 0 O&tf 1 0 0 ICS* 
JESn. fi51.Ji31?fiS6 0 ORCXl 0 Ot:aK£S*. £fc 
•tcorai=:o^Ttt» (3) iC«)I3aiSiSCSiaSJST«. t t5 

Ste^-Kl-ttfiLfc^&S 0 [mm] ©a^fcfcM&NB:. 

^•n-enfi 5 5 2Rtf i o oi^aK^^na' t^^5>. 

AfflUPlHlSH 1«. 5/-^^f. &B*&tBtf?$8P 
^T»J28tfc^— ^4 6 47£-te*U »^I3IBS4 2& 10 
rjC4 3<Dftffl)£MR.&*i&ZV>ftmi£7--7Jl'4 6 EE 
^Snfc^JtMRtXNfCgfl:^*. 36i:->XfA3l!l 
(IPIIIK4 i a. rr5£P5IHS®^T. aftfcbfcflWtME. 

uwe* K > * 3 u r *J9Mtmk 

m®&4 5^6 if— £-AJ!PJ»{fr8*<07 HU*ffi$8 

[0 0 5 5] 2<biZ>'7.7&mW®&4 ltt. Bfttf 
£l^-if-fcr~AHammE#ey*7v74#&S»L, 20 

U— If — H— YzfvZ l/Tr^ 
^$&aiolE&4 5 U— tJ»— tf — 2*mttt&E.<D7 H 
ti?$flP2A<&lii$n-S£:, &M#tiJ^fil:4 4-?flfclija*l 
«ttBtttbffi*P 1 .Kft*Tf-f 5?^;W§^A!laiEl^4 
5 7 H ffiP 2 Sffl IrVT&Htt?— 7 

^4 6«7mU ^nBtt4 2&tf4 3©$MMfcM 

2tatN*c©»«*t7 i -^4 6 irsa^snfc^ra^bM 

fttfNCttftr*. EttHlJ:0 CD-ROM K?-f 74 

fl5T*J:3IC&S?*1Xfr»*. 30 
[0 0 5 6] SSfcv'-^tfclC^T, £r*7-AM9l@ 

D-ROM2£PJ4rfr*JS£. 7Hl^^fif«lP2©SSfl: 
CatttlxT, »MIBtt4 22K*4S©#MH:M2KW* 
C<D#MJt?-?>4 6 fc«E»&*Ufc»KttM*tf NT? 

[0 0 5 7] cnc*0IB3fttHfl4E*^TS»Ll 
TiRTJcSfc. CD-ROMP5-f^4 0t*HTtt, 
Tf^JRonfmieMttK^ttAitcV^SlBVV. CD-RO 

C L V*it»:* 0 CD - ROM 2 «Hl$5^!B?T-5«^ 

0 CD-ROM 2 eBjaUkTSttd <H3K*lvr«P 

tcAvt^t) fco+wwwisfcs-r**^ cd 

- R OM 2 aBI3»K*aM:3-tt8. 
[0 0 5 8] t£oTCD-ROMK7-r^4 OtTtt, C 

3 oeussso pj5E8efflse»t-«> c * 
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C L VJWHC* 0 4f&j&T»£-r*$£K:JfcLT->-* 
[0 0 5 9] S&IZllS^Py^CKE^Tfc. CA 

ROM 2 fc*3Rbfc5*-* *«38tW4-r* E 

[0 0 6 OJ Sfcfl-WJfc^-^A^ 6*7*-t*bT« 
Jg-T^S^WifcftWBbfcCtEJrD. (3) £«>8ts? 

[0 06 1] &,±<DmfSLlZ&\,>X, CD- ROM 2 B, 
8E»BffKU-1f-tf-A)9*j|«t*n, 3SKE<BU-1f 

-hr-A<oii0#>»*3tefc^*7s/74-?2ats*u in 

[0 0 6 2J EOWfeWRFtt, EFM«*(fttB0» 
1 2{C*V»TEFM^EFMt=^an» ^Dy^tt 

T, EFM^fEFMmsn. CD-ROM2K8E 

ftiinfcf-? d i a*8£^sna„ 

[0 0 6 3] 1CD±5I-LT£JSS*1&8K S'—^W* 
fcfflJHSn«>S*^Py^CK»4, 5MBB4 2 

Btt4 3 0ti)ftft&£4l)fflttttBtt 1 9E*5^T<£CfflJt 

> * 3 ©laiKfitt^WHidtia. incj; o c 

D — ROM 2 li. ^ratfeMT^L^PJ^fP-i'^CK 
»J^N^»J3Ute2£iP?Pv^£ffiffiffliflT«J; 
51;, x\£>t»>&—*9aXMWUk1itU Sl^cDO 

[0 0 6 4] ZOBtSttfttt, ^yAW»ia»4 1 *« 
»Wtt^-y-ll/4 6 S7^-t^UT^>P30SIS4 2a^4 

[0 0 6 51 SSCuCiil: U T nfcJKffi 
T7. CD-ROM2H 74 

tt£B^®4 4fc£9->*7 i Afl»[a2S4 1 teflJASn. 
CliCJ: 0 5/^y-A«l»Bil4 1 lc4ilr»T. WifettRTf 
tt<b I/— Sf- K-A<DJH/»ltB3J«***M=<ftaa?ti*i 
[0 0 6 6] S6llCD-ROM2tt. SfiaStlfc^- 

fc/\y^©tt^5*^^-'l'^«lSllslK4 SjOt&i/X 

^A»owiai»4 nctttA^n, luhEJ; d 5/^f=-Ai!ip 
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(54) DISK DEVICE 
(57)Abstracfc 

PURPOSE: To shorten an access time and to reduce the 
power consumption by controlling the rotational speed of 
a spindle motor so that the rotational speed of a disk 
shaped storage medium become higher as compared 
with a speculated standard rotational speed. 
CONSTITUTION: Frequency-dividing ratios M and N of 
frequency-dividing circuits 42. 43 are set so as to 
correspond to laser beam irradiating positions by a 
system control oircuit 41 and the rotational speed is 
changed by frequency- dividing ratios M and N recorded 
in a frequency-dividing ratio table 46 so as to 
correspond to the laser beam Irradiating positions. 
Consequently, the rotational speed of a CD-ROM 2 is 
successively changed from a quadruple speed to a 
sextuple speed toward from an innermost peripheral to 
an outermost peripheral. Thus, since the variable range 
of the rotational speed is reduced as compared with that 
in the case of a CLV method and a time required for 
changing over the rotational speed is shortened by the 

amount a seek time is shortened and also the power consumption is reduced. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim 1] In the disk unit which reproduces the data which recorded data on the disk-like record 
medium aooording to the conditions of traok-recording-density regularity, or were recorded 
according to the conditions of track-recording-density regularity from said disk-like record 
medium It responds to the spindle motor which carries out the rotation drive of said disk-like 
record medium, and a record location or a playback location. It has the spindle motor control 
means which controls the rotational speed of said spindle motor. Said spindle motor control 
means As compared with the rotational speed of the criterion as which said disk-like record 
medium was specified, so that the rotational speed of said disk-like record medium may become 
high And the most inner circumference is compared with the rotational speed of said disk-like 
record medium when recording or reproducing. The rotational speed of said disk-like record 
medium when recording or reproducing the outermost periphery falls, and the most inner 
circumference is further compared with the linear velocity of the record location when recording 
or reproducing, or a playback location. The disk unit characterized by controlling the rotational 
speed of said spindle motor so that the linear velocity of the record location when recording or 
reproducing the outermost periphery or a playback location may increase. 

[Claim 2] Said spindle motor control means is the disk unit according to claim 1 characterized by 
to control the rotational speed of said spindle motor so that it is the range which does not 
exceed the frequency which can operate the signal-processing system which carries out 
transform processing of said data to a record signal, or carries out signal processing of the 
regenerative signal, and changes into said data, the most inner oiroumferenoe oompares with the 
linear velocity of said record location when recording or reproducing, or a playback location and 
the linear velocity of said record location when recording or reproducing the outermost periphery 
or a playback location may increase. 

[Claim 3] Said spindle motor control means is a disk unit according to claim 1 or 2 characterized 
by controlling the rotational speed of said spindle motor so that said rotational speed may fall 
sequential or gradually toward the record location or playback location of the outermost 
periphery from the record location or playback location of said most Inner circumference. 
[Claim 4] Said spindle motor control means is a disk unit according to claim t or 2 characterized 
by to control the rotational speed of said spindle motor so that the linear velocity of a reoord 
location or a playback location may become constant value continuously, after holding said 
rotational speed from the record location or playback location of said most inner circumference 
to constant value in the regular range toward the record location or playback location of the 
outermost periphery. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not refleot the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About a disk unit, this invention is applied to a CD-ROM (Compact disc 
Read Only Memory) drive etc.. and relates to the roll control of a spindle motor at the time of 
carrying out the rotation drive of the disk-like record medium on condition of a CLV (Constant 
Linear Velocity) method. 
[0002] 

[Description of the Prior Art] Conventionally, in CD-ROM, it is formed so that track recording 
density may become fixed by the inside-and-outside periphery, and it is made as [ improve / as 
compared with the optical disk of a CAV (Constant Angular Velocity) method / by this / 
recording density ]. For this reason, in the CD-ROM drive, the rotational speed of CD-ROM is 
controlled by CLV, and it is made as [ reproduce / the data recorded on condition that track- 
recording-density regularity / certainly ]. , 
[0003] That is. as shown in drawing 7 , CD-ROM drive 1 carries out the rotation drive of CD- 
ROM2 with a spindle motor 3, and irradiates a laser beam by the optical pickup 4 in this 
oondition at CD-ROM2. An optical pickup 4 is held so that it can move to radial [ of CD-ROM2 ]. 
and thereby, it is made as [ access / move an optical pickup 4 and / desired data ] with CD- 
ROM drive 1 here. ... , _ . 
[0004] Furthermore, an optical pickup 4 injeots a laser beam from the built-in laser diode 5. and 
changes this laser beam into a parallel ray by the relay lens 6. Furthermore, en optical pickup 4 
makes a beam splitter 7 penetrate, leads this parallel ray to an objective lens 8, and changes it 
into convergence light with this objective lens 8. Thereby, an optical pickup 4 condenses the 
laser beam of a laser diode 5 to the information recording surface of CD-ROM2. 
[0005] Furthermore, an optical pickup 4 receives the return light of this laser beam with an 
objective lens 8, changes it into a parallel ray, and is led to a beam splitter 7. An optical pickup 4 
reflects return light by this beam splitter 7. leads it to a relay lens 9. and condenses to the light- 
reoeiving side of a photodetector 10 by this relay lens 9 here. 

[0006] After a light-receiving side is divided and formed and carries out current potential 
conversion of the output current of each light-receiving side, this photodetector 10 is amplified 
on predetermined gain, and is outputted to the matrix circuit which is not illustrated, this matrix 
circuit generates a focal error signal, a tracking error signal, and a regenerative signal RF from 
these output signals, and is movable vertically and horizontally in an objective lens 8 in CD-ROM 
drive 1 here based on a focal error signal and a tracking error signal respectively — carrying out 
— tracking control — and it is made as [ carry out / focal control ]. 

[0007] On the other hand, a regenerative signal RF is generated so that quantity of light change 
of return light may be followed and signal level may change, and the EFM (Eight to Fourteen 
Modulation) signal detector 12 amends asymmetry, after amplifying this regenerative signal RF 
with a regular amplification factor. Furthermore, after the EFM signal detector 12 performs 
prooesslng of a defect etc.. It makes this regenerative signal RF binary, and generates the EFM 
signal EFM which becomes by SHIRUARU data by this. 

[0008] The olook detector 13 is formed in a PLL (Phase Locked Loop) circuit, and detects the 
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playback clock CK on the basis of the edge of this EFM signal. The digital-signal-processing 
oirouit 14 decodes the EFM signal EFM on the basis of this playback clock CK. and performs 
error correction processing etc. further. Thereby with CD-ROM drive 1, it is made following the 
command of the computer connected outside as [ output / in a regular format / the output data 
D1 of this digital-signal-processing olrcuit 14 ]. 

[0009] The reference clock circuit 15 generates the reference clock from whioh logical level 
switches by regular periodioity, and carries out dividing of the frequency dividers 16 and 17 by 
the division ratios M and N of a convention of the playback ©look CK and a reference olook. 
respectively. The phase comparator circuit 19 carries out the phase comparison of the output 
signal of frequency dividers 16 and 17, and at least a driver 21 outputs a phase comparison 
result through a low pass filter (LPF) 20. A driver 21 controls the rotational speed of a spindle 
motor 3 so that this phase comparison result is set to 0 level. 

[0010] Thereby, a servo loop is formed including a part of reversion system, and CD-ROM drive 
1 controls the rotational speed of a spindle motor 3 to carry out phase simulation to the 
reference clock in which the playback clock CK which carried out dividing by the division ratio M 
carried out dividing by the division ratio N. As this shows drawing .8 . in CD-ROM drive 1, the 
rotational speed of CD-ROM2 is controlled so that the playback clock CK is held at a regular 
frequency about CD-ROM2 recorded according to the conditions of track-recording-density 
regularity, and it is made as [ reproduce / the data recorded on CD-ROM2 / certainly ]. 
[001 1] Corresponding to this, by CD-ROM2. the linear velocity of a laser-beam exposure 
location was held at constant value, and it was made as [ control / rotational speed ] so that 
rotational speed might fall by the periphery side as compared with an inner circumference side, 
as shown in drawing 9 • 
[0012] 

[Problem(s) to be Solved by the Invention] By the way. by using this kind of CD-ROM drive 1 for 
a computer etc.. connecting, a data transfer rate is high-speed-ized and shortening the time 
amount which access takes further is called for. Among these, high-speed-ization of a data 
transfer rate is made as [ realize ] by high-speed-izing rotational speed of CD-ROM2. 
[0013] That is, with CD-ROM drive 1, when spindle servo system including a reversion system 
forms a kind of PLL circuit, the rotation drive of CD-ROM2 can be carried out with a linear 
velocity higher than the linear velocity (that is, it becomes with the linear velocity of a compact 
disk) of the criterion as which the division ratios M and N of frequency dividers 16 and 17 were 
ohosen, and CD-ROM2 was speoified. 

[0014] For example, in this CD-ROM drive 1, if the ratio of these division ratios M and N is set 
as 2:1 when the ratio of division ratios M and N is set as 1:1 and CD-ROM2 rotates with a 
standard linear velocity, actuation of spindle servo system can be switched so that the 
frequency of the playback clock CK may double. 

[0015] In this case, in CD-ROM2, rotational speed will be controlled by CLV, a rotation drive will 
be carried out so that it may become one twice the linear velocity of a criterion further, and in 
the EFM signal EFM, it will be held at the rate whose data transfer rate is twice the oriterion. 
[0016] Thereby, in conventional CD-ROM drive 1, by choosing the division ratios M and N of 
frequency dividers 16 and 17 in this way, and high-speed-izing and improving the rotational 
speed of a spindle motor 3 in the working speed of a signal-prooessing system oolleotively, the 
rotation drive of CD-ROM2 was carried out by CLV. and it was made as [ improve / further / 
the data transfer rate of output data D1 ] (the aotuation which carries out the rotation drive of 
CD-ROM2, and is reproduced below with a linear velocity [ in this way ] higher than a standard 
linear velocity Is called **** playback). 

[0017] On the other hand, the time amount which access takes is restricted by the time amount 
of seeking, and the time amount which this seeking takes is restricted by the time amount which 
migration of an optical pickup 4 takes, and the time amount which switches the rotational speed 
of a spindle motor 3. Among these, the seek time Is restricted in twice as many **** playback as 
this by the time amount which moves an optica) pickup 4. On the other hand, the seek time will 
be restricted by the time amount which switohes the rotational speed of a spindle motor 3 if the 
rotational speed of CD-ROM2 is raised further. 
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[0018] This is because it becomes longer than the case where the time amount to setting is a 
criterion when the spindle motor 3 is rotating at the twice [ number-of-cases ] as many high 
speed which is a criterion as this and the rotational speed of a spindle motor 3 is switohed in 

**** playbaok. . 

[0019] Moreover, when the spindle motor 3 is carrying out high-speed rotation, a switch of the 

rotational speed of the spindle motor 3 in **** playback requires big torque as compared with 

the case of a criterion, and has the fault which consumes power remarkably in the part CD-ROM 

driv©. 

[0020] When it follows, for example, a CD-ROM drive is built in the computer of a pocket mold 
etc., the internal temperature of a device rises remarkably and there is a possibility that 
actuation of a device may become unstable. Thereby In conventional CD-ROM drive 1, there was 
a problem on which it becomes to shorten the access time difficult and power consumption 
inoreases sharply by **** playback of 4X or more. 

[0021] How to carry out the rotation drive of CD-ROM2 formed as one approach of solving this 
problem so that a rotation drive might be carried out by CLV by CAV can be considered. 
[0022] That is, in drawing 10 . 30 shows the CD-ROM drive which applied CAV as a whole, and 
this CD-ROM drive 30 carries out the rotation drive of CD-ROM2 with a spindle motor 31, and 
holds the rotational speed of this spindle motor 31 to constant value. In addition, the 
configuration which is common in drawing 7 mentioned above in this drawing 1.0.10 attaches a 
corresponding sign, shows and omits the duplicate explanation. 

[0023] A spindle motor 31 contains a rotational-speed sensor, and this rotational-speed sensor 
outputs the rotational-speed detecting signal S1 to which signal level starts according to 
rotational speed here. The spindle clock detector 32 generates the spindle clock with which 
logical level starts according to the rotational speed of CD-ROM2 by shaping this rotational- 
speed detecting signal S1 in waveform. _..,.,. . 
[0024] The reference clock circuit 33 generates the reference dock from whioh logical level 
switches on a regular frequency, and frequency dividers 34 and 35 carry out dividing of a spindle 
clock and the reference clock, and output them, respectively, thereby — CD-ROM drive 30 
about — after carrying out the phase comparison of the output signal of frequency dividers 1 6 
and 17 In the phase comparator circuit 19 — the — about — a phase comparison result is 
outputted to a driver 21 through a low pass filter 20, and the spindle clock which carried out 
dividing by the division ratio M controls the rotational speed of a spindle motor 31 to carry out 
phase simulation to the reference clock which carried out dividing by the division ratio N. The 
rotation drive of CD-ROM2 will be carried out with a fixed angular velocity by this ( drawing.9 ). 
[0025] By this. CD-ROM drive 30 can omit a switch of the rotational speed of a spindle motor 
31, and the time amount which seeking takes will be restricted by only the time amount whioh 
migration of an optical pickup 4 takes. Therefore, aooording to this method, it is thought that 
increase of that part power consumption is avoided effectively, and the access time can be 
shortened. rtA , 
[0026] However, when carrying out the rotation drive of CD-ROM2 on condition of CLV by CAV 
in this way. in the playback clock CK ( drawing 8 ) with which the time of reproducing a periphery 
side is detected for a frequency in connection with this by beooming high in the dock detector 
13. in a regenerative signal RF. a frequenoy oomes to rise by the periphery side. That is, in CD- 
ROM2 of a diameter 1 2 [cm], the frequency of the playback clock CK rises 2.5 times as 
compared with the case where the most inner circumference is reproduced, when reproducing 

the outermost periphery. D< _ ja 
[0027] For this reason, when doing in this way and oarrying out the roll control of CD-ROM2 by 
CAV. there is a problem with **** playback of 4 or more times difficult now. That is, when the 
inner circumference side of CD-ROM2 is set as the linear velocity of 4X by this CAV, in the 
periphery side of CD-ROM2. it will be held at the linear velocity of 1 0X. and the frequency of the 
playback clock CK rises 1 0 times as compared with the case of a criterion. 
[0028] On the other hand, in the integrated cirouit which forms the reversion system of CD- 
ROM drive 1. if the frequency of the playback clock CK rises by 10 times the criterion, operating 
correctly will become difficult. It becomes impossible for this reason, to reproduoe correctly the 
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data which the frequency of the playback clock CK came to exceed the frequency which can be 
this maximum operated by the periphery side to the data recorded when the integrated circuit of 
a reversion system operated in an inner circumference side below with the frequency which can 
be maximum operated, as it was shown in drawjng.8. , when reproducing CD-ROM2 by 4X by CAV 
being certainly reproducible, and were recorded. 

[0029] In case this invention was made in consideration of the above point and drives the disk- 
like record medium on condition of CLV by it tends to shorten the access time and tends 
to propose the disk unit which can avoid increase of power consumption effectively, 
[0030] . . 

[Means for Solving the Problem] In order to solve this technical problem, it sets to this invention. 
In the disk unit which reproduces the data which recorded data on the disk-like record medium 
according to the conditions of track-recording-density regularity, or were recorded according to 
the conditions of track-recording-density regularity from a disk-like record medium It responds 
to the spindle motor which carries out the rotation drive of this disk-like record medium, and a 
record location or a playback location. It has the spindle motor control means which controls the 
rotational speed of a previous spindle motor. This spindle motor control means As compared with 
the rotational speed of the criterion as which the disk-like record medium was specified, so that 
the rotational speed of a disk-like record medium may become high And the most inner 
circumference is compared with the rotational speed of the diskHike record medium when 
recording or reproducing. The rotational speed of the disk-like record medium when recording or 
reproducing the outermost periphery falls, and the most inner circumference is -farther compared 
with the linear velocity of the record location when recording or reproducing, or a playback 
location. The rotational speed of a spindle motor is controlled so that the linear velocity of the 
record location when recording or reproducing the outermost periphery or a playback location 
increases. 

[0031] It is the range which does not exceed the frequency which can operate the signal- 
processing system which a previous spindle motor control means carries out transform 
processing of the previous data to a record signal at this time, or carries out signal processing of 
the regenerative signal, and changes into previous data, the most inner circumference compares 
with the linear velocity of the record location when recording or reproducing, or a playback 
location, and the rotational speed of a spindle motor controls so that the linear velocity of the 
record location when recording or reproducing the outermost periphery or a playback location 
increases. 

[0032] Moreover, a previous spindle motor control means controls the rotational speed of a 
spindle motor for rotational speed to fall sequential or gradually toward the reoord looation or 
playbaok looation of the outermost periphery from the record location or playback location of the 
most inner circumference. 

[0033] Moreover, it replaces with this, and after holding rotational speed from the record location 
or playback location of the most inner circumference to constant value in the regular range 
toward the record location or playback location of the outermost periphery, a previous spindle 
motor control means controls the rotational speed of a spindle motor so that the linear velooity 
of a record location or a playback location becomes constant value continuously. 
[0034] 

[Function] In this spindle motor control means, if the rotational speed of a spindle motor is 
controlled as compared with the rotational speed of the criterion as which the disk-like record 
medium was specified so that the rotational speed of a disk-like record medium becomes high, a 
data transfer rate can be high-speed-ized as compared with the case of a criterion. In addition, 
it compares with the most inner circumference, and if the rotational speed of a spindle motor is 
controlled for the rotational speed of the disk-like record medium when recording or reproducing 
the outermost periphery to fall, where a data transfer rate is high-speed-ized, as compared with 
the oase where it is based on CAV. a working speed can be reduced about the digital disposal 
circuit of a record reversion system. Furthermore, it compares with the most inner 
circumference, and if the rotational speed of a spindle motor is controlled so that the linear 
velocity of the record location when recording or reproducing the outermost periphery or a 
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playback location increases, the adjustable range of rotational speed can be reduced as 
compared with the case where it is based on CLV. 

[0035] Thereby, the rotational speed of a spindle motor can be controlled in the range which 
does not exceed the frequency which can operate a signal-prooessing system in a spindle motor 
control means, and data can be oertainly reproduced in it so that the linear velocity of the 
record location when recording or reproducing the outermost periphery or a playback location 
may increase. 

[0036] If the rotational speed of a spindle motor is especially controlled in a spindle motor 
control means so that rotational speed ohanges from the record location or playback location of 
the most inner circumference sequential or gradually toward the record location or playback 
location of the outermost periphery, it can carry out actfustable [ of the reproduction speed ] at a 
fixed rate by the Inslde-and-outslde periphery. 

[0037] Moreover, replace with this and it goes to the reoord looation or playbaok location of the 
outermost periphery from the record location or playback location of the most inner 
circumference in a spindle motor control means. So that the linear velocity of a record location 
or a playback location may become constant value continuously, after holding rotational speed to 
constant value in the regular range If the rotational speed of a spindle motor is controlled, data 
with high access frequency will be recorded on the field by the side of the inner circumference 
which held this rotational speed to constant value. The time amount which access of data with 
this high aocess frequency takes can be shortened, and the access time can be shortened as 
that whole part. 
[0038] 

[Example] Hereafter, the example of this invention is explained in full detail, referring to a 
drawing suitably. 

[0039] In drawing 1 , 40 shows a CD-ROM drive as a whole, sets up the division ratios M and N 
of frequency dividers 42 and 43 by the system control circuit 41, and sets up the rotational 
speed of a spindle motor 3. In addition, in this cfcawjngjL , the configuration which is common for 
the conventional example mentioned above attaches a corresponding sign, shows and omits the 
duplicate explanation. 

[0040] Namely, a guide rod is arranged so that it may extend to radial [ of CD-ROM2 J. and this 
CD-ROM drive 40 moves an optical pickup 4 along with this guide rod by driving a linear actuator 
at the time of seeking. Furthermore with this CD-ROM drive 40, the optical spot location 
detection sensor which becomes by the location detection sensor is arranged along with this 
guide rod. Corresponding to this, light emitting diode is held and the optical pickup 4 is made [ as 
seeming / the light from this light emitting diode / to carry out incidence to the light-receiving 
side of a location detection sensor ] like. 

[0041] Thereby with CD-ROM drive 40, it is made as [ detect / a laser-beam exposure 
location / the location of an optical pickup 4 is detected based on the deteotion result of this 
location deteotion sensor, and / roughly ], The location detection means 44 is formed with an 
analog-to-digital-conversion circuit, these locations detection sensor, and the light emitting 
diode of an optical pickup 4, changes the detection result of a location detection sensor into the 
location detection information P1 by analog-to-dlgltal-converslon processing, and outputs this 
location detection information P1 to the system control circuit 41. Thereby with CD-ROM drive 
40, it is made in the system oontrol circuit 41 as [ detect / a laser-beam exposure location / 
from this location detection information P1 / roughly ]. 

[0042] Furthermore, in this example, while the digital-signal-processing circuit 45 decodes the 
EFM signal EFM and outputs output data D1, it detects the header added to these output data 
D1, and outputs this header to the system control circuit 41. The address information which 
expresses the physical location of data in this kind of CD-ROM2 is assigned to the 
predetermined field of a header, and the digitar-signal-processing circuit 45 outputs this address 
information P2 to the system control circuit 41 with other Information by outputting the 
detected header to the system control circuit 41 here. 

[0043] Thereby based on the address information P2 obtained from this header, it is made as 
[ detect / with a sufficient precision / a playback location ] in the system control circuit 41. 
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[0044] The system control circuit 41 accesses the division ratio table 46 on the basis of the 
playbaok location deteoted by doing in this way. and sets up the division ratios M and N of 
frequency dividers 42 and 43 according to the division ratio recorded on this division ratio table 
46. For this reason, frequency dividers 42 and 43 are formed with a programmable counter, and 
carry out dividing of the playback clock CK and the reference clock by the division ratio set up 
by the system control circuit 41 , respectively. 

[0045] On the other hand, as shown in drawing 2 , in CD-ROM drive 40, the information 
recording surface of CD-ROM2 is divided into concentric circular in the virtual region of 200. the 
division ratios M and N corresponding to the playback location and this playback location of each 
virtual region are recorded on a read-only memory, and the division ratio table 46 is formed. In 
addition, in this drawing 2 . r (0) and r (MAX) express the playback location of the most inner 
circumference of CD-ROM2, and the outermost periphery with a radius, respectively. 
[0046] The division ratios M and N furthermore recorded on this division ratio table 46 As shown 
in drawing 3 , when the playback location which carries out a sequential setup and corresponds 
the division ratios M and N of frequency dividers 16 and 17 to the value specified on this division 
ratio table 46 in the state of a parenthesis is reproduced, It is set up so that the playback clock 
CK may carry out a simple increment gradually toward a periphery side from en inner 
circumference side, and in case the most inner circumference is reproduced, it is selected so 
that the playback clock CK may become a frequency equivalent to the **** playback which Is 
4X. 

[0047] On the other hand, in the outermost periphery, division ratios M and N are seleoted so 
that the playback clock CK may become a frequency equivalent to the **** playback which is 
6X. and they are made in this example as [ be / to the frequency of the integrated circuit of 
digital-signal-processing circuit 45 grade which can be operated / this clock frequency of 6X / 
equivalent to the reproduction speed of the upper limit in consideration of dispersion in an 
operating condition etc. ]. 

[0048] That is. when the linear velooity of most-inner-circumference r (0) is set with v (0; and 
the linear velocity of radius r (x) is set with v (x) in CD-ROM2, between this radius and linear 
velocity, it is a degree type [several 1]. 

v<x> -vCO) x <1> 

r CO) 

It comes out and the primary line type relation expressed is materialized. In addition, when the 
radius of the most inner circumference and the outermost periphery becomes by 25 [mm] and 58 
[mm], respectively and the most inner ciroumference is held in CD-ROM2 at the linear velocity 
which is 4X. it will substitute at (1) type and will be held in the outermost periphery at one 9.28 
times the linear velocity of this. 

[0049] By this, in CD-ROM drive 40, when the ratio of the division ratios M and N of frequency 
dividers 42 and 43 is set as 1:1, supposing it can carry out the rotation drive of CD-ROM2 in a 
standard linear velocity, the ratio of these division ratios M and N will be set as 4:1. and the 
rotation drive of CD-ROM2 oan be carried out by CLV at 4X. Furthermore, in CD-ROM drive 40. 
it increases so that it may be proportional to a radius toward a periphery about the ratio of 
these division ratios M and N, and if it sets up so that it may be set to 9.28:1 by the outermost 
periphery, the rotation drive of CD-ROM2 can be carried out by CAV in the rotational speed 
from which the linear velocity of 4X is obtained by the most inner circumference. 
[0050] It is a degree type [several 2] about linear-velocity v (x) in radius r (x) to linear-velocity 
[ of most-inner-circumference r (0) ] v (0), and the linear velooity v (MAX) of the outermost 
periphery r (MAX) on the assumption that this relational expression, 
CvCMAX) -v(0) ) : < r (MAX) - r CO) ) 

= CvCx) -v(0) ) : (rCx) - r (0) ) 

C2) 
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If it selects to the value expressed with ********, as mentioned above about drawing.3 . the 
rotational speed of CD-ROM2 can be set up so that the frequency of the playback clock CK 
may change almost linearly. 

[0051] If the relational expression of this (2) type is transformed, it will be a degree type [several 
3] 

(vOJAX) -vC0> ) 

v<„) = v(0) + (r OA - r Co) > x - - — - - - - 



****** — things are made. The division ratio table 46 follows this (3) type. About linear-velocity 
[ of most-inner-circumference r (0) ] v (0). and the linear velocity v (MAX) of the outermost 
periphery r (MAX) It is made as [ ****** / division ratios M and N are recorded as becoming 4X 
and 6X, respectively, and the division ratios M and N of radius r (x) are recorded one by one to 
these linear velooity v (MAX) and v (0). and ]. 
[0052] Inoidentally it is a degree type [several 4] in this case. 

ss 0.0608 C4? 

C r (MAX) - r (0) ) 

By acquiring a ** value shows that this value 0.0606 can be assigned to (3) types, a value 5.515 
can be acquired, and this should just set it as the linear velocity of 5.51 5X in the location of this 
radius 50 [mm] in linear-velocity [ of a radius 50 [mm] ] v (50). Thereby, with CD-ROM drive 40, 
when reproducing the location of this radius 50 [mm], it turns out that what is necessary is just 
to set the ratio of division ratios M and N as 5.515:1. 

[0053] On the division ratio table 46, division ratios M and N are set as values 400 and 100 by 
the most inner circumference from these relation, and it is setting **** to values 600 and 100 at 
the outermost periphery. Moreover, about the meantime, It Is made as [ set / division ratios M 
and N ] so that the relational expression of (3) types may be satisfied. Division ratio M ** N of 
the radius 50 [mm] inoidentally mentioned above will be set as values 552 and 100. respectively. 
[0054] To this division ratio table 46, at the time of seeking, the system control circuit 41 
accesses the division ratio table 46 based on the location detection information P1. and sets the 
division ratios M and N of frequency dividers 42 and 43 as the division ratios M and N recorded 
on this division ratio table 46. Furthermore, if predetermined time progress is carried out, a 
spindle motor 3 sets by the set-up division ratios M and N and the address information P2 of a 
laser-beam exposure location is detected from the digital-signal-processing circuit 45, the 
system control circuit 41 will move an optical pickup 4 if needed, and will be amended in the 
exposure location aiming at a laser-beam exposure location. 

[0055] After an optical pickup 4 furthermore moves the system control circuit 41 to the laser- 
beam exposure location made into the purpose, If a laser beam carries out an on-truck and the 
address information P2 of a lasar-beam exposure location is detected from the digital-signal- 
processing circuit 45 The division ratio table 46 is accessed using the address information P2 
which replaces with the location detection information PI detected with the location detection 
means 44. and is obtained from the digital-signal-processing circuit 45. The division ratios M and 
N of frequency dividers 42 and 43 are set as the division ratios M and N recorded on this division 
ratio table 46. Thereby with CD-ROM drive 40. it is made as [ make / precision of a spindle 
servo / if needed / highly precise ]. 

[0056] When reproducing CD-ROM2 continuously so that the system control circuit 41 may 
furthermore cross two or more virtual regions after seeking, change of address information P2 is 
followed and renewal of sequential of the division ratios M and N of frequency dividers 42 and 43 
is carried out by the division ratios M and N recorded on this division ratio table 46. 
[0057] As this shows drawing. 3 and drawing 4 with a notation LI, it sets to CD-ROM drive 40. 
When the frequency of the playback clock CK oarries out the rotation drive of CD-ROM2 by 
CLV to radial [ of CD-R0M2 ] in the range which does not exceed the frequency of a reversion 
system which can be operated (it expresses with Sign CLV in drawing 3 ), The rotational speed 
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of CD-ROM2 is changed so that the middle change with the case (it expresses with Sign CAV in 
drawing 3 ) where the rotation drive of CD-ROM2 is carried out by CAV may be presented. 
[0058] Therefore, in CD-ROM drive 40. as compared with the case where **** playback is 
carried out by CLV, the adjustable range of the rotational speed of a spindle motor 3 can be 
reduced, and increase of the part power consumption can be avoided effectively. Moreover, the 
time amount which a switch takes can also be shortened and the time amount which seeking 
takes as compared with the case where it reproduces by 4X by the part CLV can be shortened. 
[0059] Furthermore, the steep rise of a frequency like [ clock / OK / playback / in the case of 
carrying out **** playbaok by CAV ] can be avoided effectively, and the data which this 
recorded on CD-ROM2 can be reproduced certainly. 

[0060] Moreover, by having detected the division ratio which should access the division ratio 
table 46 and should set it up. a division ratio can be set up simply and certainly as compared 
with the case where perform data processing of (3) types and a division ratio is set up. 
[0061] In the above configuration. CD-ROM2 is In the condition by which the rotation drive was 
carried out with the spindle motor 3, a laser beam is condensed by the information recording 
surface, the return light of this laser beam is further received by the optical pickup 4. and the 
regenerative signal RF with whioh this follows change of the quantity of light of return light, and 
signal level changes is detected. 

[0062] This regenerative signal RF is changed into the EFM signal EFM in the EFM signal 
detector 12, and the playback clock CK is detected from this EFM signal EFM in the clock 
detector 13. In the digital-slgnal-processlng circuit 45, the EFM signal EFM is decoded on the 
basis of this playback clock CK by this, and the data D1 recorded on CD-ROM2 are decoded. 
[0063] Thus, after dividing of the playback olock CK used for data decode after being generated 
is carried out by the division ratio M set up by the system control circuit 41 in a frequency 
divider 42, in the phase comparator circuit 19. the phase comparison only of the output signal of 
the frequency divider 43 which carried out dividing of the reference clock by the division ratio N 
is carried out. and the rotational speed of a spindle motor 3 is controlled so that this phase 
comparison result is set to 0 level. Thereby, a rotation drive is carried out with a spindle motor 3, 
and CD-ROM2 is set as a regular rotational speed so that phase simulation may be carried out 
to the reference clock in which the playback clock CK which carried out dividing by the division 
ratio M carried out dividing by the division ratio N. 

[0064] This rotational speed is set as the rotational speed deoided by the division ratio recorded 
on this division ratio table 46 by the system oontrol circuit's 41 accessing the division ratio table 
46, and setting up the division ratios M and N of frequency dividers 42 and 43. 
[0065] It does still in this way, and where a rotation drive is carried out, the exposure location of 
the laser beam which CD-ROM2 becomes [ in / by this / the location of an optical pickup 4 is 
detected by the optical spot location detection sensor, and the detection result is outputted to 
the system control circuit 41 by the location detection means 44, and / the system control 
circuit 41 ] in a playbaok looation is deteoted roughly. 

[0066] Furthermore, if the data with which CD-ROM2 was recorded come to be correctly 
reproduced by the reversion system, the information on the reproduced header will be outputted 
to the system control circuit 41 from the dlgltal-signal-processlng circuit 45, and, thereby, the 
exposure location of a laser beam will be detected with a sufficient precision in the system 
oontrol oirouit 41 . 

[0067] The division ratios M and N of frequency dividers 42 and 43 are set up by the system 
control circuit 41 so that the division ratio table 46 may be accessed by this rough detection 
result of the exposure location of a laser beam by the detection result of the exposure location 
of a laser beam with a high precision after seeking during seeking again and CD-ROM2 may 
oorrespond to this laser-beam exposure location, and rotational speed changes with the division 
ratios M and N recorded on this division ratio table 46 as corresponding to a laser-beam 
exposure location. 

[0068] Thereby, the rotational speed of CD-ROM2 is a variability region smaller than the case 
where are the range of the frequency of the integrated circuit of a reversion system which can 
be operated, and a roll control is carried out by CLV according to the division ratio recorded on 
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the division ratio table 46 f and rotational speed changes from 4X to 6X one by one toward the 
most inner circumference to the outermost periphery. Thereby, CD-ROM drives 40 decrease in 
number as compared with the case where the adjustable range of rotational speed is CLV, when 
carrying out **** playback, can shorten the time amount which a switoh of the part rotational 
speed takes, and oan shorten the seek time, and power consumption is reduced. 
[0069] According to the above configuration, it is the range of the frequency which oan operate 
a reversion system, and when carrying out **** playback by having controlled the rotational 
speed of a spindle motor 3 so that rotational speed may fall one by one toward a periphery in a 
variability region smaller than the oase where a roll control is carried out by CLV. from inner 
circumference, as compared with the case of CLV, the acjjustable range of the rotational speed 
of a spindle motor 3 can be reduced, and increase of the part power consumption can be avoided 
effectively. Moreover, the time amount which a switch takes can also be shortened, the time 
amount which access takes as compared with the case where it reproduces by 4X by the part 
CLV can be shortened, and the data recorded further can be reproduced certainly. 
[0070] By having set up the division ratio of frequency dividers 42 and 43 according to the 
contents of the division ratio table 46 furthermore, and having set up the rotational speed of a 
spindle motor 3. the rotational speed of a spindle motor 3 is certainly [ simply and ] controllable. 
[0071] By having used it, having switched the rough posHJonal information which furthermore 
deteots the location of an optioal piokup 4 and is acquired, and positional information with a high 
precision acquired from a header, and having set up the division ratio of frequency dividers 42 
and 43, the precision of spindle control can be improved if needed and the data recorded by this 
can be reproduced certainly. 

[0072] In addition, in an above-mentioned example, although the case where the linear velocity 
of CD-ROM2 was set as 4X and 6X by the most inner circumference and the outermost 
periphery, respectively was described, this invention oan be set as various linear velocity not 
only this but if needed. 

[0073] In a further above-mentioned example, although the case where the roll control of the 
spindle motor was carried out was described so that rotational speed might change from an inner 
circumference side uniformly toward a periphery side, this invention may control the rotational 
speed of a spindle motor to present ohange shown with notations L2 and L3 not only in this but 
in drawing 5 and drawing 6 . 

[0074] That is, when rt expresses with a notation L2, the rotational speed of a spindle motor is 
controlled by CAV in the fixed range to an inner circumference side, the remaining periphery side 
Is controlled by CLV, and the rotational speed of a spindle motor 3 is controlled to be the range 
of the frequency of the integrated circuit of a reversion system which can be operated by this, 
and to be a small variability region and for the rotational speed of a spindle motor 3 to fall by the 
periphery side as compared with the case where the roll control of the whole is carried out by 
CLV. 

[0075] In this case, if data with high access frequency are recorded on the range which carries 
out a roll control by this CAV by the ability shortening the access time by CAV, the time amount 
which access takes as that whole part CD-ROM drive can be shortened Moreover, spindle servo 
system is formed combining the servo system of the conventional CAV, and the servo system of 
CLV, by switching actuation of this servo system by CAV and CLV, this property can be realized 
and, thereby, spindle servo system can be formed simply. 

[0076] On the other hand, when a notation L3 shows, the rotational speed of a spindle motor is 
controlled by CAV in the fixed range to an inner circumference side, it controls by the method 
which mentioned the remaining periphery side above about drawing 1 , and the rotational speed 
of a spindle motor 3 is controlled to be the range of the frequency of the integrated circuit of a 
reversion system which can be operated by this, and to be a small variability region and for the 
rotational speed of a spindle motor 3 to fall by the periphery side as compared with the case 
where the roll control of the whole is carried out by CLV, 

[0077] By the ability shortening the access time by CAV similarly also in this case, data with 
high access frequency oan be recorded on the range which carries out a roll control by this CAV, 
and the access time can be shortened as the whole CD-ROM drive. Moreover, as compared with 
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the case where the property of a roll control shows the remaining fields with a notation L2 in this 
case, the access time in this field can be shortened that much according to it being close to 

CAV control. . 
[0078] As furthermore mentioned above about this drawing 3 - drawing 6 , it is not ** to which 
linear velocity is only changed linearly, and the rotational speed of a spindle motor may be 
controlled to change in quadratic function. The property of spindle servo system can also be set 
up if it does in this way, for example, so that the time amount which a switch of power 
consumption and rotational speed takes at an inner circumference and periphery side when 
seeking width of face is equal may become equal. 

[0079] Moreover, although the case where an optical spot location deteotion sensor deteots a 
playback location roughly, and the information on a header detected a playback location with a 
sufficient precision in an above-mentioned example, used it, switching these two location 
detection results, and a division ratio table was referred to was described When not only this but 
practically sufficient precision Is acquired, refer to the division ratio table for this invention only 
using the playback location detected by the optical spot location detection sensor. 
[0080] In a further above-mentioned example, although the case where an optical spot location 
deteotion sensor and the information on a header detected a playback location was described, 
this Invention can apply widely the record playback location detection means used not only for 
this but for various disk units. That is, in this kind of optical disk, there are some which were 
made as [ carry out / on the basis of the so-called PURIGURUBU which becomes in the guide 
slot on the laser beam / tracking control ], and a record playback location may be detected with 
the optical disk unit to which this optical disk is applied based on the traverse signal acquired 
from this PURIGURUBU. 

[0081] When applying to the optical disk in a sample format, a magnetic disk, etc. similarly, the 
traverse signal acquired from this sample format can also be used, and the scale arranged 
further at the actuator may detect a record playback location. 

[0082] Moreover, in an above-mentioned example, although the case where a division ratio table 
was referred to based on a playbaok location deteotion result was described, refer [ with not 
only this but this kind of optical disk unit ] to the division ratio table for this invention on the 
basis of the seeking target set up in a system control circuit by making an optical pickup and the 
magnetic head seek in a system control circuit 

[0083] In a further above-mentioned example, although the oase where adjustable [ of the 
rotational speed ] was carried out aooording to a division ratio table was described, this invention 
may detect a target rotational speed by data processing, when the data-processing capacity of 
not only this but a system control circuit is enough. 

[0084] Moreover, in an above-mentioned example, although the case where the rotational speed 
of a spindle motor was controlled on the basis of a playback clock was described, this invention 
can be widely applied, when carrying out direct detection of the rotational speed of the spindle 
motor mentioned above not only about this but about drawing 10 and controlling the rotational 
speed of a spindle motor. 

[0085] In a further above-mentioned example, although the case where this invention was 
applied to a CD-ROM drive was described, this Invention Is widely applicable to various optical 
disk units, such as not only this but optical-magnetic disc equipment further at various disk 
units, suoh as a magnetic disk drive. 
[0086] 

[Effect of the Invention] As mentioned above, according to this invention, so that rotational 
speed may become high from the rotational speed of the criterion as which the disk-like record 
medium was specified And where a data transfer rate is high-speed-ized by controlling the 
rotational speed of a spindle motor as compared with the case of a criterion so that rotational 
speed may fall by the outermost periphery side and linear velocity may inorease Without being 
able to reduce increase of the linear velocity in the outermost periphery, and changing the 
rotational speed of a spindle motor a lot In case a working speed can be reduced about the 
digital disposal circuit of a record reversion system and this drives the disk-like record medium 
on condition of CLV by ****. the access time can be shortened and Increase of power 
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consumption oan be avoided effectively. 
[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. ***# shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the CD-ROM drive by one example of this invention. 
[Drawing 2] It is the graph with which explanation of the division ratio table of the CD-ROM drive 
of drawin g 1 is presented. 

[DrawingJJ] It is the characteristic curve sheet showing the relation of the playback location and 
clock frequency in the CD-ROM drive of drawing 1 . 

[Drawing .4] It is the characteristic curve sheet showing the relation of the playback location and 
rotational speed in the CD-ROM drive of drawing 1 . 

[D rawin g 5] It is the characteristic curve sheet showing the relation of the playback location and 
clock frequency by other examples. 

[Drawing jB] It is the characteristic curve sheet showing the relation between the playback 

location of the example of drawin g 5 . and rotational speed. 

[Drawing 7] It is the block diagram showing the conventional CD-ROM drive. 

[Drawjngji] It is the characteristic curve sheet showing the relation of the playback location and 

clock frequency in the CD-ROM drive of drawing 7 . 

[Drawing 9] It is the characteristic curve sheet showing the relation of the playback location and 
rotational speed In the CD-ROM drive of drawing.! . 

[Drawing 10] ft ' s ^e block diagram showing the CD-ROM drive considered when CAV Is applied. 

[Description of Notations] 
1,30, 40 CD-ROM drive 

2 CD-ROM 

3 31 Spindle motor 

4 [ ] Optical Pickup 
13 [] Clock Detector 

1 5 33 Reference clock circuit 

1 6, 1 7, 34, 35, 42, 43 Frequency divider 

1 9 [ ] about — Phase Comparator Circuit 

41 [ ] System Control Circuit 

44 [ ] Location Deteotton Means 

46 [ ] Division Ratio Table 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages oaueed by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 8] 
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